The Undergraduate Range Management Exam (URME) is easily the most comprehensive range related exam I have taken. Throughout college I participated in study groups to prepare for the exam. During those study sessions and through reading some of the reference books from which URME questions are derived from, I gained knowledge that I may not have otherwise learned. I took the URME four times and each time the exam covered mostly new material.
-Shelly Kelly, South Dakota State URME participant
What is the Undergraduate Range Management Exam?
he URME, first given at the 36th Annual Society for Range Management (SRM) meeting held in Albuquerque, New Mexico in 1983, and administered through the Student Activities Committee of SRM, provides an opportunity for undergraduate students to demonstrate higher order learning skills and synthesize knowledge of the art and science of rangeland management (Fig. 1) . The URME, started as a complementary activity to the Plant Identification contest for undergraduate students to increase student participation, is composed of six subject categories: 1) range ecology (20% of the total score); 2) grazing management (20%); 3) range improvements (20%); 4) range regions (10%); 5) range inventory and analysis (20%); and 6) multiple-use relationships on rangelands (10%). The goal of URME is to encourage student involvement in the annual meeting of SRM through an activity that provides the opportunity to showcase understanding of the art and science of range management. Students benefit from participating in URME by improving their knowledge of the six subject categories, increasing their higher order learning skills, establishing friendships with cohorts from other universities/colleges, and developing contacts with professionals in SRM for valuable networking.
Questions are multiple choice, with two or four point values. Four point value questions involve computations (e.g., stocking rate calculations) or interpretations from tables, graphs, and figures. Larger point value problems are given in the grazing management (10 points), range improvements (10 points), and range inventory and analysis (20 points) categories to provide more comprehensive questions for students (see online supplemental material at http://dx.doi. org/10.1016/j.rala.2014.12.001 for example questions). The total possible score for the exam is 300 points, with exams generally composed of about 100 questions. Students have 120 minutes to complete the exam (100 minutes prior to 2004).
Questions are selected from material submitted by university faculty members, government agency personnel, industry personnel and ranchers. Reference material includes semester as full-time students, compete for individual honors.
Rangelands
Team scores are the sum of the top three individual scores for each university/college. The top five teams and individuals are recognized at each annual meeting awards ceremony. Early years of the exam involved countless hours by coaches and volunteers hand grading tests and tediously reviewing written work for the mathematical problems as partial credit was given. Following a successful tenure by Jack Butler, Justin Derner began administering the URME in 1999 (Omaha, Nebraska meeting) and arrangements were made with local universities/colleges in the general vicinity of the SRM meeting locations from 1999 to 2007 for reading scantron answer sheets to expedite grading of the exams. Notably, in 2001 (Kona, Hawaii) and 2007 (Reno, Nevada), local arrangements were unsuccessful and exams were hand graded. In 2008, the Range Science Education Council purchased a scanner that has been used since to facilitate on-site grading at the SRM meeting location. Here, with the collaborative efforts of Jessica Crowder and Mae Smith (both co-URME chairpersons), and the spreadsheet/graphic talents of Tami Plechaty, we present a summary of the results from the past 16 years. Results from years prior to 1999 are not electronically available.
Who Competes?
An average of 155 students have competed in the URME each year for the past 16 years; the highest number of students was 214 in 2013 in Oklahoma City, Oklahoma, and the lowest number (101) occurred in 2002 in Kansas City, Missouri (Fig. 2) . Both the number of students and number of universities/colleges competing have increased over the years, with a notable decrease in 2014 in Orlando, Florida.
Thirty-six universities and colleges have had teams compete during the 1999-2014 period, with an average of 21 competing each year, representing the entire North American continent ( (Fig. 2) .
Who is Taking Home Top Honors?
Students from three schools (Brigham Young University, University of Alberta and University of Wyoming) have won 11 of the 16 individual honors from 1999-2014 (Fig. 3) . Interestingly, all four of the individual winners from the University of Alberta The University of Alberta has had a student in the top five individuals in 13 of the 16 years, followed by Brigham Young University (in 11 years), and the University of Wyoming and Colorado State University (in 8 years each) (Fig. 4) . Collectively, 15 different schools have had a student in the top five from 1999-2014. A complete listing of the top five individuals for each year can be found in Table 2 . Top individual scores, out of a maximum 300 points, averaged 232 points i over the 16 years with a high of 274 points in 2008 (Fig. 5) . Mean individual scores averaged 151 ii points over this time period and were highly correlated with top individual scores.
iii For students placing in the top 10% of each year's exam, the Certified Professional in Range Management (CPRM) exam is waived provided the student applies for the CPRM within five years of qualifying.
Over (Fig. 4) . Collectively, 17 different schools have had a team place in the top five from 1999-2014. A complete listing of the top five teams (with the top three individuals provided) for each year is shown in Table 3 . Top team scores, out of a maximum 900 points per team, i ±26 1SD.
ii ± 16 1SD.
iii r = 0.83. (Fig. 5) .
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Which Sections of the URME are Easy or Hard?
Over the past 8 years, results by section of the URME showcase that there is remarkable similarity among sections in the average percent of questions answered correctly (50-60%). In increasing order of percentage of questions correct, the URME sections are Range Regions (50%), Range Improvements (53%), Range Inventory and Analyses (54%), Grazing Management (55%) Range Ecology (57%) and Multiple-use Relationships on Rangelands (60%). Results from the comprehensive problems in grazing management, range improvements, and range inventory and analysis (collectively 40 points or 13.3% of the URME score) have been variable over the years (28 to 55% of the points obtained), with a mean of 42% correct.
What is the Future for URME?
The URME will remain steadfast to its traditions of embracing the principles and practices of rangeland management (the art and science), but continue to incorporate cutting-edge scientific findings, in an effort to emphasize higher order learning by undergraduates. For example, topics of changing climate and weather variability (including extreme events), and the associated adaptive management strategies employed by land managers to reduce risk and increase resilience will be highlighted. Increasing emphasis on ecosystem restoration (including mechanisms, processes and pathways), animal grazing behavior, pyric herbivory (patch burn grazing), soil microorganisms, greenhouse gases, and human dimensions should be expected as well.
Potential technological advances associated with mobile devices (e.g., iPad) provide the pathway forward to move from paper to interactive tests that incorporate pictures, videos and simulations/models. This technology would serve to coalesce the "art and science" of range management by providing real-life demonstrations/experiences to students. Furthering the team aspect of the competition could involve incorporating a problem solving component on a contemporary topic encompassing critical thinking.
